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Introduction:

Mercuric esters are readily alkylated by reaction with olefines:
4 ) 1 1
Hg(oAe), + -CC- - R 4 -C-C-Hg-OAc (1)

The resulting alkylmercuri-compounds csn undergo further displacement

reactions involving the mercury atom:

N [ ]
-C-C-Hg-OAc + KBr =——P  -C-C-Hg-Er (2)
[] [ ]
-g-é-ﬁg-Br + Bry s -Q-Q-Br (3)

By substituting strong oxidizing groups for -OAc and -Br in the above
sequence of reactions, it might be possible to effect their ultimate
ettachment directly to the alkyl carbon atom:

Gbgx =[] =¥ fbx (4)
Of particular interest ars compounds in which the "X" substituent of

equation (4) is -Cl0, or -NFo.

Conclusions:

Exploration of the reaction schapes:

[ [
C=C + Hg(ClOy)p + HCIO ~—=mP  (CLOL)-C-C-iHg CIO, ()
[}
(01ou)-g-g-(01ou)<ﬂ+01207 «-sJ (6)
t 1 Pt
AcO-§~?—Hg-OAc + HNF2 ==  Fol -9—?-HgNFé (7)
F2N"¢-(::"\:F2 q +N2Fbr J g ranmprary (8)

was foreshortened by the formation of intractable gums when attachment
of the energetic grouping to the mercury atom was essaysd., OSome pre-
. . . ! ; a !
sumptive evidence for the formation of -c-(c1oh) and. -C-NF, was developed,
?

and a nunmoer of intermediates were synthesized.




Details:
a) Prefatory

The acetoxymercuration reaction of equation (1) above is effective
on a wide variety of oleflnic compounasi 3’;, and in fact has been advocated
as en analytical method& because the reaction is quantitative in so many
instances. Additional versatiliiy stewms from companionate reactivity of
the polar reaction media employed. In reacticn (1) above, for example,
the use of slcohols:

Hg(0Ac), + -é:é- + ROH =-q}-RO-¢-¢-Hg-OAc ' (9)
while water or glacisl acetic acid produce HO-§~§-Hg~OAc and Ac0-§~é-Hg-0Ac
respectively. Moreover, other types of mercuric esters will react, e.g.:

HgF, + F,C = CFCl > F C-C(Hg—F)FCl (10)

and the additions of HaCl, have been widely studied2.

With respect to energetic groupings, the additicns of Hg(NO3)2§,

Hg!E(NOQ)é]e Z, and dg(ClOu)?— Z have all been investigated.

Littie nas bzen done to eXemine the metathetical possibilities of

reaction (2), however. For example:

t ¢
C-C-Hg-OAc + K C10) == -C-{-lig-C10, (11)
DO. § 4
C-C-Hg-Br + AgCly), === -C-C-Hg-C10), (12)

1. J. Remeyn, G. Wright J. Am. Chem. Soc. 69 697-T0L (1947)

2. J. R. Johnson, W. H. Jobling, G. W. Bodamer, ibid. 63 131-5 (1941)

3. K. Kato Nippon Ksgaku Zasshi 81 829 (1560) (CA 56 k932 (1962))

4, J. B. Johnson, J. P. Fletcher Analytical Chem. 31 #9 1563-4 (1959)

5. J. Chatt Chem. Rev. 48 7-hl (1951)

6. I. L. Knunyants, E. Ya. Pervova, V. V. Tyvlieneva Invest. Akad. Navk
S.5.9.R. Otdel. Knim. devk 1961 88-93 (CA55197758)

To V.A. Parizkovekii, 3.3. Novikev, I.T. Godovikove, ibid. 1951 10k2-8
(CAHLRTO254)

8. E.R. Allen, J. Cartlidge, M.M. Taylor, C.F.H. Tiopper J.Phys.Chen. éi
1437-9 {1959) '

9. P. Branét. 0. Plum Acta Chem. Scand. 7T 97 (1953)
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and essentially nothing parallel to reaction (3), e.g.:

]

[} | 1!
~C-C-Hg-NFy + NoFy —m=p -C-C-NF,

b) Perchlorates

8

(13)

Allen et al~ have shown both ethylene and propylene to react

rapidly with aqueous solutions of Hg(ClOu)a. Although the adduct could

not be isolated, it was presumzd (on anzlogy with previous additions of

HgClg) to beJA?-hydroxyethyl perchlorate from the resactions:
Hg(C10y), + Hy0 ~—> HO-Hg(Cl0y)
HO-Hg(C10y,) + H,C = CHy =P HO-CH,CHp-Hg(C10),)

or possibly from the equivalent scheme:
Hg(Cl0y, ), + H,C = CH, ===P -CH,-CH,-Hg(C10, )

HO-CH,-CH,-Hg(C10,, ) €= +Ho0

(%)
(15)

(16)
(16-a)

The reaction velocity was uncontrollably high, until "moderated" by pyridine.

We have investigated various steps in the proposed reaction sequence

of equations (5) and (6) above. We have found that the reaction velocity

in (5) can be readily controlled, without additives, by incremental addition

of the olefine to an agitated aqueous solution of Hg(ClOu)z, the latter

being linked with a liquid expansion reservoir to gauge and control the

rate of gas absorption. A typical experiment follows:

NMVK I-16

A 10-molar Hg(Cl0y), solution is prepared in a

500 ml. Erlenceyer Tlask contsining 2 Teflon-coated
nagnetic stirrer ber, 1" in length. To 143.0 gns.

of stirred 70% aq. HC10), (1 mole) are added 108.3 gus.
(C.5 mole) of red HgO in 5 increments over the cowrse
of an hour, each incremesnt reazcting to form & clear
brownish solulion before zore of the initlially-insoludle
HgO is edded. The reaction tempeorature rises from an
initial 25°C. to ca 409C. which is barely sufficient %o
prevent crystallization of the product (probably ihe
tetrahydrate, according to Peschanskiﬁli).

o s bt 2
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MVK I-25

The hot 10-molar solution from above was diluted with
distilled water to 2-wolar and 150 ml. of the latter
were placed in a 250-ml. suction flask. A 25 ml.
pipette served as a liquid surge reservoir by projecting
through the Neopreme stopper and to the flask's bottom.
The stopper was' bored at an angle to maintain the
‘'pipette parallel to the sloping wall of the flask and
out of conflict with the magnetic stirrer bar. The
side-arm of the flask was connected.to a tank of
ethylene by "Tygon" tubing and the usual sequence of
reducing and needle valvec on the tank. BEthylene was
admitted to the flask until its pressure forced Hg(ClOy)»
solution up to the calibration line of the pipette. Gas
vas shut off and reaction at room temperature was
observed as the liquid level in the pipette declined.
The latter rate varied widely depending upon the vigor
of the agitation. Approximately the theoretical amount
of C,Hy reacted in 45 minutes at which point gas
"absorotion" ceased. The reaction rete is steady

until about 50% of the theoreticel amount of gss had
reacted at vwhich time a pronounced increase in the

rale was noted. The final cleaxr solution did not

give any evidence of decomposition, e.g. gas evolution,
after a week's storage at room temperature.

Additional experiments showed tpe reaction to proceed in solutions of
Hg(Cth,‘2 ranging in concentration from 0.C37 molar up to 10 molar wiih no
obsepvabie change in velocity. The more concentrated solutions (i.e. >8&%)
did& recuire warming to represe crysteilization of the starting material,
but otherwise the reactions ell proceeded with alacrity at roum temperature.
The reaction time could readily be shoriened by more vigorous agitation
and/or pressurization - a gas burette with a Hg-filled leveling bulb being
used in these latter experiments to appiy a few cm. "head" to the reaction
zoné. The incressed reaction rate encountered part-way through the reaction
was checked by repetitive experiments and was actually noted in many other
instances, particularly in thé more concentrated solutions where depletion
of the limited amount of water availetle, vie reactions (11) and (12), or

(13), migcht 2lter Lh> polarity of the reactiscn zone.

Parallel experiments with butenz-1 (MVK I-27) and agueous Hg(ClO“)e

disccvered a marked decrcase in reaction rate @ 4.0 molar, and gas




absorption virtually ceased at 5.7 molar. By pressurizing with ca. 10 cm.
"head" of mercury in a ges burette, reaction could be effected up to 10
molar, again with 8 molar being a ﬁragmatic limit because of crystesllization

in the starting solutions.

E%aporatiop of the above aqueous reacticn mixtures failed to yield.
an identifiable product in all cases, whether the water was removed by
evacuation at 25°C./0.1 mm or by dessication over Paos, The residue was
invariably a brown-to-black, non-crystelline mush or gum, possibly the same
material noted by Allen and co-workersg. Prolonged extraction cf the
agueous reaction mixtures with immiscible sclvents such as hexane, benzene
and diethyl ether failed to separate any organic meterial. The product
of the butene-l reaction occasionally had a fsint ester-like odor, and in
general tended to a darker color than that of the ethylene reaction product.

Both residues ignited vigorously @ 160-170°C. and decomposed with erratic

flashes of light.

Assuming that the hydroxyl group of the above adduct would render
dehydration difficult and encourage decomposition, anhydrous Hg(ClOu)2 was

prepared for addition to olefines.

VJK J-22

A bateh of 10 molar agueous Hg(CLOy), (from MVK I-16
above) was suction filtered at room femperature to yield
ca. T5 gm. of crystalline mass. Assuming the hydrate

to be in equilioriwa with the 10 molar mother liquor,
the crystals might contain up to about 15 £0S . HPO: and
would thus require somewhat less then b2 gas. anhyd.
P205 Tor complete dessicalion.

S«
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Approximately 50 gm. P,0g were placed on a watch

glass in the lower chambér of a vacuum dessicator
above which the 75 gm. Hg(Cth)2 crystels vere
located. The dessicator was evacuated to ca. 35 mm.
and allowed to stand for 2 days at room temperature.
By this time the erstwhile clear erystals had whitened
and the P,0_ had acquired a heavy coating of phosphoric
‘acid. The SHg’(ClOu)a crystals were ground in a mortar
and quickly restored to the dessicator wherein a

fresh P,0g surface had been exposed by scraping off
the gummy "crust."

This procedure was repeated twice when no further
loss in weight of the white Hg(ClOy), powder could
be detected #0.01 gmn. This dessicated Hg(ClO), is
extremely deliquescent, insoluble in ligroin, benzene
glacial acetic acid, liquid SO, and dietnyl ether.

It is moderately soluble in dimethyl formamide (DMF)
and in tetrahydrofuran (THF), and dissolves slowly in
denatured ethanol.

The direct, undiluted reaction of Hg(ClOy), with the olefine was
first checked.
VIK I-34

A 100 ml. round bottom flask was first fitted with
a stopper containing a drying tube filled with
anhydrous CaCl, and then immersed in a dry ice-and-
acetone bath. An excess of butene-1 (40.8 gms.,
ca. 2.725 moles) was condensed therein oa 20 gm.
(0.05 mole} of dessicated Hg(ClOy), and the flask
was re-fitted with a dry-ice condenser. The
resciion mixtore was sgitated by a magnetic stirrer
bar and allowed to warm up to reflux temperature.
The powdercd Kg(Cl0y), did not dissolve but soon
formed an opague white fluid phase in the bottom of
the flask which graduslly turned reddish-browa in
the course of 35 minutes reaction.

The rcaction was then holted, the clear supernatasnt
layer was separated and allowed to evaporate at
room temperatwre, leaving only 8 trace of oily
material with a sharp cdor. The residual guamy
raste had a distinct ester odor and its weight had
inereased by somevhat greater than 1.0 gm. over
that of the starting Hg(ClOy), - theory for 1:1
adduct = 2.3 gms.

The residus was only sl. solubl:
rethylara ehloride, liprain ar
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coloration). It turned yellow in water and gray-black
in dilute aqueous NaOH (5% soln.). Upon stending

3 days in a closed container;, it developed no
pressure, indicative of further cecomposition, and

no odor of butene could be detected.

A differential scan of a solution of the gummy
‘residue in DMF- vs. DMF alone (Perkin-Elmer Model 337
KBr cell windows, 0,025 mm. path. "Normal" slit width,
"Fast" scan) showed a broad peak @ 3140 cm-1

(20% absorbance), a sharp doublet @ 1950 and 186C
respectively (20-30% absorbance) and the major peak

@ 1170 (80% absorbance) and a modest one (20%
sbsorbance) @ 450 cm-1. IR spectra of the dessicated
Hg(Cth)a in both dilute DMF solution and in Nujol
"mull", show the major absorption peak almost precisely
@ 1100 cm-1 and none of the other peaks encountered
with the above sdduct.

Despite the unsatisfactory form of the above reaction product, ihe
IR absorption spectrum displsys a nuuber of the salient features charac-
teristic of several perchlorate saltslg, rarticulsrly their major pesak
@ ca, 1100 cm~1l. The small displacement of this peak irn the above
reaction product is possibly a significant éomment on the similarity in
state of ionic perchlorates such as KC10), and the covelent modifications
such as the R-Hg-(Cth) vhich should be present in the ebhove adduct.
Moreover, the ability of ihe parchlorate grouping to dominate iis
environment is well-known as illustrated by the marked conductivities of

nwierous metal perchlorates in a variety of organic solvents.ll&lgzli

Attempts at better control of the Hg(ClOu) additioa reacztion included

the use of several diluents:

10. F. A. Miller, C. H. Wilkins Analytical Chem. 24 1283 (19%2)
11. Mollerd, H. L. & Smith, G. F. J. Am. Chen. Soc. 5 285 (1923)
l2. Griffiths, V.s. & Peorce, ii. L. J. Chem. Soc. 19»7 p. 324,
13. IJuder, M.P., Keaus, P. B., anusi Co Ao & Puoss, Re M.

J. 4m. Chen. 3oc. 58 255 (1935)
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a) Liquid 80, - even a several-fold excess failed to

dissolve the Hg(ClOu)2 and a multi-phase, poorly defined reaction product

resuited.

b)‘ DMF - slowly dissolved the Hg(Cth)2 with coasiderable
evolution of heat, but little discoloration. Within 24 hours a deposition

of metallic mercury is visible.

c) Ethanol will dissolve Hg(Cth) (e.g. 20 gms./200 alcchol -
VJK I-h6) and this mixture absorbs butene-l very slowly. Even a moderate
shock detonates the reaction mixture and these experiments were discontinued.

d) THF will dissolve a limited amount of Hg(ClObr)2 with some

evolution of heat.

VJK I-h1

The procedure and apparatus were similar to those
employed above in MVK I-16, but a 125 ml. suction
flask and & 50 ml. pipette were used. The tip of the
latter was broken to expose the maximum bore of the
lower leg of the pipette and avert plugging by the
initial slurry of reactant.

Tuenty gms. Hg(Cl0y), and 52.5 gm. THEF were slurried
and agitated durlng %he addition of butene-l st 25°C.
Discoloration occurred slmost immwediately and slowly
developed into a clear brown color as the reaction
progvessed and the remaining Hg(ClO¥)2 dissolved.

At the end of ca. U8 hours, the mixfure hed absorbed

£ 50% of theory and the rate of eddition had decreased
almost to zero. After standing overnite @ 15°C., the
red.~-brown liquid deposited e £ilm of gray paste on

the walls of the flask. The licuid was suction-{iltersd
and alliowed to evaporete al room temperature. As
solvent evaporeted, the red-browr residue dbecsnme more
viscous and continued to deposit a layer of gray pouder
on the bottom of the flask. VWhen evaporation of solvent
ceased, the resulting deep-red gum was found to be
soluble in scetone, methanol, conc. hpsol and. conc.,
HCl; insoluble in ligroin, xylene, mntrylnne chloride
and el NaOH. IR scan shousd the saize generasl pattern
of absorbance as in the adduct from VJX I-34% above.

No solid could ve recrystallized from acetone cr
methunol solutions of vhe red gumy residue.
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On 8 hot plate the red gum ignites with great vigor
@ ca. 175°C. and burns with a crackling noise and
radiating luminous “sperks'. (Dessicated Hg(ClOl)
shows none of these effects at the same temperature.)

The above reaction probably deserves further scrutiny, despite evidence

of some continuing decomposition to a gray powder. If the Hg(Cth)z
reactant is indeed combletely anhydrous, either iits components have added
on both sides of éhe olefinic link, i.e. (ClOu)-?-é-Hg(Clou), or the THF
ring hes been ruptured to provide an adductive moiety, i.e. (THF res.)

1
~C-C-Hg(Cl0y).

Meanvhile, the further groundwork for reaction (5) was established by
investigation of the addition of anhydrous HCth to olefines. Contrary to
the experience of otherslﬁq we have encountered no difficulty in controlling
this reaction when diluents are employed. Actually, pure anhydrous HC10), can
be mixed directly with liquid butene-~l although exceedingly vigorous agitation
and heat exchange are necessary to control the violent reaction 2nd avert

detonation. The reaction in solvents is uneventful and more convenient.

VIK I-T1

Arhydrous perchloric acid is made essentially by the
method of Smithi2. The appzratus is s 100 1l. round-
bottom flask equipped with e thermometar well and sur-
mounted by s very short distillation "hesd" whose
side-arm leads directly 1o an ice-cooled receiver
equipped with a vacuum counection. All connections 2re
ground glass, lubricated with Tluoro-carvon'grease".
Eleven ml. of commerciel T2% HC10,, are placed in the
flask and cooled to 10°C. after which a totsl of 43 ml.
of 20% fuming Ho80;, are added incrementolly in the course
of 20 minutes so as to avoid any significant »ise in
temperature. The apparatus is then evacuated to 0.5 mw.
and the flask warwed gradually (e.g. 30 minutes) to ca.
35°C. at which point clecr, colorless HC10), begins to
collect in the receiver. The rzaction L°Wb°rauuz: is
slowly raised to zbout ho-! 5°C at wnich point vigorous

—— ——

b, Touber, 3. J. & Rasthem, A. M. J. Am. Chem. Soc. 82 1888-g1 (19560)
15. Smith, G. F. J. Am. Chem. Soc. 79 184-6 (1953)
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bubbling is observed in the flask and distillation
continues, the thermometer in the condensing vapor
overhead reading 20°C. uncorrected. In the next 45
minutes, the pot temperature is slowly raised to 65°
and gradually distillation ceases, yielding 9.6 gms.
of clear, very pale green HC10), in the receiver.

VJK I-90

Thirteen gus. (0.13 mcles) of anhydrous HC10),, made as
above,.are admixed with 80 ml. benzene in a 125 ml.
suction flask eguipped with stopper and a canted 50 ml.
pipette as previously described. Ethylens gas was
admitted by a gas burette to the side-arm of the reaction
flask. In the course of 2 hours, the stirred solution
absorbed ca. twice the thesoretical volume of olefine.
The reaction mixture was dark red-brown in color and
had deposited traces of brown gum on the walls of the
flask. The solution was washed to neutrality with
saturated Na2003 solution and dried 16 hours over CaCle.

The differential IR scan against pure tenzene showed a

strong triplet peak in the absorbance curve @ 2750-2900

cm-1 (ethyl?), a.strong single peak @ 1475 (ethyl?) as

well as a strong doublet @ 1235-1260 cm-1.
. Attempts to distill out pure ethyl perchlorate invariably

‘Jed to severe darkening of the residual solution in the

still pot and its uvltimate detouation. The benzene solu-

tion ignites when neated to 200°C. and burns vigorously.

. The IR absorbance @ 1235-1260 cm-1 could .be attributed o covalently-
bound perchlorate; at least it i3 gt & hignex viave nusber ihan the inorgazic

perchlorate (~1100 cm~-1) much as the covaleni sulfate, sulfonate, phosphate

and ni*rate are above thelr ionic counterparts.

The absorption of more than the stoichimetric amount of ethylene in the
above reaction is not completely unexpected in view of previous work on
butene-2, bul no satisfactory explanation can be offered as yet. The effect
of thas solvent c¢sn be pronounced - at least the scme reaction in CHC13
absorvs cz. SCu of the theorelical amount of etnylens (VJK I-98-A) bub gives

vory otrong cbiortance s 2 donlet 2 2260 and 1210. It is nobewostlhy

cr
g
o

s

afier romoval of bezazene from Lhe reaciion aixture the residue ignites

10.




R PAITES AR
—— e A o ———— —b——— =

@ 200°C. with an zudible "pop" and slso explodes when struck with a hemmer

or. an iron anv:l. The benzene solution of the reaction mixture from above

IOt

was irert to a compareble hammer blow.

Butene~1 undergoes a comparable reaction with a CHCl3 solution of

HC10),," with a total gas absorption of ca. 50% of theory (VJK I-9h-A).

T ————

Hovever, severe darkening of the reaction mixture is encountered and indeed

—

sore light flashes vwith ejection of the flask stopper were noted if the

reaction rate wasn't moderated by minimizing the pressure "hesd" from the

FNTS e /)

leveling bulb of the gas burette. The IR spectra is grossly similar to

that of the ethylene adduct above in displaying 2 strong pezk @ 1210 cm™ and

"alkyl" type absorbance in the 2600-2900 range.

(s e

Moreover, the latter spectra strongly resembled those of authentic

}; samples of butyl perchlorate made by metathesis of butyl icdide with silver
perchlorate in benzene solution. The specira of the adduct compared more
closely with thet of the sec-butyl perchlorste (from 2-iodobutane). The

3 letter ester attacks the cork stopper upon standing 2-it weeks in benzene,

vherzas tha n-butyl perchlorate seems unreactive.

g VIX 1-60

! Hills preferred methoﬁlé:

Agp0 + HC10) === AgClO) (17)
gave erratic resulis, possibly because of the varisble

strength of the commercisl HC10y,+ 1In any event, the

E alternate rouve:

i Aglidy + HCLO, =3 AgCl0, (18)

was found to produce benzene-soluble melerizl exclusively.

——————— .

2 6. Hill, A. 3. J. Aue Chem. 3oc. b3 257 (ag21)
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Typically, 5 gm. AgNO, and 20 gm. of commercial T0%
HC10), were heuted in ¥ hood for 2 hours @ 110°C. until
the %umes had disappeared. Upon cooling, white crystals
formed in the residue and they could be easily dissolved
in hot benzene, filtered and recrystallized.
Metathesis with the alkyl iodides followed Redies and
.Iredalel—.

Repeated, unsuccéssful attempts were made to 2dd ethylene and butene-1
to a mixture of Hé(Cth)? and HC10). 7he insolubility of the Hg(ClOu)a
produced some interfacial reaction to judge by the discoloraticn of thet
boundary, but a purple-brown paste resulted with considerable supernatant
liquid. The latter was presumably unreacted HC10), since it reacted vigorously
with Na2003 solution. IR scan of a Nujol mull of the above-mentioned paste

did not display any concrete evidence of the formation of the desired compound,

(01oh)-¢-g'-ng(01oh).

Attempts to employ THF as a reaction solvent were adjudged too dangerous
in view of the violent eruption induced by one drop (est. 1/30 ml.) of pure

HC10, in & large excess (25 ml.) of THF.

¢) Fluorzxiases

Prototype reactions vers investigated for the proposed

seguence:
'é=¢ +1ig(0Ac), + HOke == ACO~{-(-Hg-Ohc (19)
Fit-E-Cotig ~1.p2<u{ifi«?:] J (1)

Foli=G-C-iiF, ] HLFy " (8)

The addition of mercuric acetate o ethylene in the presence of methyl

or ethyl alcohols or of glacial acesbic acid proceeds readily.,

Yf. Redfuesd, L. *. & Jrelslic, T. J. Phys. Chom. K5 22k (1944)
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MWK I-3,5

Forty grawms (0.125 mole) of commercial anhydrous
Hg(OAc), were suspended.in 225 ml. absolute ethanol
(ca. 3.85 moles) by agiiation of a l-inch magnetic
_stirrer bar within a 500 ml. suction filter flask
equipped with a stopper and a canted 200 ml. pipc¢tte
‘as before. The tip of the pipette had been removed
"to permit free passage of the slurry. The amount of
ethanol is selected to £ill the pipette and still leave
enougn liquid in the flask belov to cover the lower end
of the'pipette. Heat may be supplied to increase the
solubility of the Hg(OAc), in the ethanol somewhat, but
the resulting edduct dissolves in the ethanol as formed
and the reaction proceeds briskly at room tempsrature if
adequate mixing is provided.

The theoretical amount of ethylene is absorbed within
35 minutes at which point the reaction ceases, leaving
a clear solution with a trace of grey powder. The latter
is removed by suction-filtration and ca. 85% of the
alcohol-acetic acid mixture is removed by distillation
@ atmospheric pressure. Upon cooling, the distillatien
residue solidifies and this can be hastened by refrig-
eration. The product is too soluvle in ethanol for .-
recrystallization and hence it is recrystallized twic:
from 30-60° ligroin (hot extraction) to yield a sharp-
"melting white solid m. pt. 37-8°C. uncorr., presunably
Et-O-CHe-CHZ-HgOAc.

VIK 1-123

In the above appsratus, 40 gms. (0,125 mole) of
Hg(OAc)? vere sustendad, with stirrving, in 120 gwms.
glacial HCAc., The reaction mixtwre zbsorbs elhylene
slowly in comparison with the preceding reaction in
alcohol, reguiring about 3.5 hours even when heated to
60°C. The clear soluiion is then filtered to remove
traces of floczulent precipitate and vacuwn distilled
@ ca. 10 ma. to remove ca. 85% of the zcetic acid. The
residual vwhite solid cake is insoluble in het ligroin
but can be recrystallized from CHCl, to yield & white
crystalline solid meliting @ 98-9° uﬁcorr., presunably
ACO—CHQ-Cue—HgOAc.

The conversion of the above esters to tha corresponding fluorumines

7]

[«
(resction (7) above) should proceed via Lhe raagent HNFPlE whose displuceaund

———— o e
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of other "active™ ester groups is well-documented.

VJK I-153

In a 250 ml. suction filter flask, 13.28 gms. (0.0% mole)
of EL0-CHpo-CH,-HgOAc from MWK I-3,5 above vere dissolved
in 40 mi. CHoCl,. The solution was agitated gently and
*38.h ml. of Aerojet-General Corp. solution of N.N-difluor-
ourea (@0.1 gn./ml. + 3.8% gns. + 0.04 mole) were added.
To this solution, 4.lh ml. of 95-98% H,80) were added
o . R R e 4 .

dropwise producing an immediate opacitTy in the reaction
mixture which settled out within 5 minutes as a brown
gunmy fluid on the bottom of the Fflask. Agitation was
continued for 30 minutes with no visible change in the
mixture., The gum was washed with 3 fresh 50 ml. volumes
of CH,Cl, without visibly altering its appearance oxr
viscosity. It was insoluble in methanol, ethanol, diethyl
ether, cnloroform, xylenz and DMF and THF.

No IR scen could be made because of the dark color of
the gum, even in thin fiims coated directly on K Br
"windows" of an IR absorption cell (The film seemed to
absorb, or react, with the window and form a completely
opaque layz2r which could be removed only by very vigorous
scrubbing). Attempts to mull the gws in mineral oil
failed because the 0il did not wet the gum snd no sus-
pension thereof could be effected.

The formeiion of an insoluble, intractable gun in the sbove reaction

o

was disappointing and ths B-ucetouxymercuriethyl acetate of VJK 1-123 above

formed a similar gum. The reaction with K,F) was checked.’

VK 1-153

The gum in the above (VJK I-153) suction flask was
coverad with cas. 250 ml. of a 3/1, by volume, mixture

of CCipF-CCLFy and CHCl,, apd this mixture was saturated
by ca. 800 ml. gaseous NoFyZe  The mixture was stirred
16 hours at room temperature without appreciable dis-
coloration of the supernatant liquid and only a slight
darkening of the gum in the bottom of the flask.

The supernatant liquid was decented, washed with 5%
NaCO3 solution, dried 12 hours over CaCly and distilled.
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15.

A1l of the material boiled below 65°C. and IR scan
shoued only the absorbance expected for the itwo solvents.

The gummy residue appear2d little changed from the
starting waterial. It was insoluble in all the organic
solvents tried previously, it was too darkx for an IR
absorbance scan and it could not be mulled in mineral
‘0il or chlorinated aromatics.

The lability of fhe acetory group in the starting material above,
i.e. E@—O-Et;Hg-OAc vas checked by treztment of concentrated slcoholic
solution of KI. The customary voluminous yellow-green precipitate of the
swodomercuri-compound developed immediately and recrystallization from ethanol

yielded a compound melting 46-48°C., uncorrected.

The sensitivity of the iodine substituent in this compound to NZEh was

then checked.

VJK 1-130

Seventeen grams (0.0l moles) of the iodomercuri

compound from above (presumably EtO3tHeI) form a

saturated solution in a mixture of 120 ml. "TC-

solvent" (an_zecotrope of CHCl, 3rd CCl,F-CCLF,) and
0 3 2 2

60 ml., CHCL;== - )

Tnis mixture is trested wilh ﬁbe in the same gos
absourpbion appuraius as used in the verchlorate
experiments above. The temperature is kept bzlow

10°C. to ensure rapid ebsorption of the H,yF,. Even

if some of tne starting meterial is undissolved at

the outset it soon disappears to form a clear yellow-
browin solution from which a bright red pouder later
begins to separate, c.g. after solution of ca, 500 ml.
gaseous Nth, and Geposit on the walls of the apparatus,.

Absorption is complete within 3-4 hours and varies
somevhat ia total amount but never exceeds of 2 moles
NQFb/mole iodomercuri compound (V3K I-149).

(3

The red solid is filtered and drisd. It welis 3

>2007C, with decowposition Lo a ycllov-broun solid.

The filtrate is wushad with 5 aquoous Ku,C0,, deie?
- J

2. Tho Iredu-lynr oselventd woole oo proforsble for broix LooLvicss o
N?Fh, rut they hrve Little solvent pouer for thoss orgro-i.veuwy

compounds. Xence, the miniral voluwi.: of CHCl. ic added 10 schieve
solubility. >




16 hours over CaCl? and distilled to remove 85-90%
of the solvents. The residual liquid, vhen chill=d,
yields a pale yellov-green solid presumably the
starting iodo compound since a mixed m. pt. skows no
depression. .

I SRR e 5

AT .

T

The mother liquor shows a moderate (e.g. 25%) IR absor-
bance peak - 2900 cu~1 - and strong, i.e. 4 85%
absorbance peaks & 1290, 1150, 1110, a cluster at
940-905 and doublets @ 870-85C and @ 685-700 cm-1.

The cluster @ 900 em-l may characterize the N-F
assymetric stretching mode and indeed the spectra

A shares a pumber of the absorbance peaks reported by

F; C. Coburngl for gaseous E +OE+NFp.

T

Vacuunm distillation of this clear, pale yellow residue
yields only a trace of liguid boiling i the expzcted
[ range of 38-42°/27 mm. accompanied by extensive dzcom-
: position in both the liquid and vapor phases of the

3 still pot.

Larger batches of starting material failed to yield significant increases

i, . in this fraction, nor 4id major alterations in the solvent ratio, amount of
CHCl3 present, reaction timg, and purity of starting material improve the
process, If the B-fluoraminoethyl ethyl ether is truly present, it must be

only 8s a very minor by-product of a complex process.

NOTE: These orgeno-nercurials shsre the
irritenbt-vessicant action of many others of
their class. Extrewe care should be exercised
to svoid contect with the skin. Safe handling
should involve protective cream, washable cotton
nitts, and heavy duty l-tex rubbsr gloves.
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21. Rohm & Haas Co., Huantsville, Alsoama - privete communication.
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